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ROTATIONAL COUPLING DEVICE WITH
SEALED KEY

BACKGROUND OF THE INVENTION

1. Field of the Invention

This mvention relates to rotational coupling devices such
as brakes and clutches and, in particular, to a fluid-actuated
rotational coupling device 1mn which fluid 1s provided from a
shaft to the coupling through a sealed key.

2. Discussion of Related Art

Rotational coupling devices such as clutches and brakes
are used to control transfer of torque between rotational bod-
ies such as rotatable shaits. Conventional coupling devices
can be actuated 1n a vanety of ways including through elec-
tromagnetic actuation and fluid actuation. In fluid actuated
devices, fluid may be provided to the device through hoses
connected to fluid ports. Alternatively, fluid may be provided
to the device through fluid passageways 1n a shaft on which
the device 1s mounted. In the latter case, the fluid connection
between the shait and coupling device must be sealed. In
conventional systems, grooves have been machined in the
shaft or and device proximate the fluid connection to permat
seals to be placed therein. Alternatively a pair of seals may be
wrapped around the shait on either side of the fluid connec-
tion. Because the seals must be periodically replaced, these
conventional arrangements have several disadvantages. First,
removal and replacement of the seals requires disassembly of
the coupling device from the shatt. Second, the seals are
subject to possible damage as the coupling device 1s 1nstalled
on the shatt.

The mventor herein has recognized a need for a rotational
coupling device that will minimize and/or eliminate one or
more of the above-identified deficiencies.

SUMMARY OF THE INVENTION

The present invention provides a rotational coupling
device.

A rotational coupling device 1n accordance with the present
invention includes a fluid-actuated rotational coupling con-
figured to be received on, and to control torque transier from
or to, a shaft rotatable about a first axis. The coupling defines
a fluid port. The device further includes a key configured to be
received within a keyway formed 1n at least one of the rota-
tional coupling and the shaft. The key defines a fluid passage
extending therethrough having fluid ports at either end
aligned with the fluid port 1n the rotational coupling device
and a fluid port 1n the shaft. The key defines a groove formed
in a surface of the key and surrounding one of the fluid ports
in the key. The device further includes a seal disposed within
the groove.

A rotational coupling device 1n accordance with the present
invention represents an improvement over conventional
devices. By locating the seals in the key, the seals may be
removed and replaced without removing the coupling device
trom the shait. Further, the seals are less likely to be damaged
during assembly of the device on the shatt.

These and other advantages of this invention will become
apparent to one skilled in the art from the following detailed
description and the accompanying drawings 1llustrating fea-
tures of this invention by way of example.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1s a perspective view of a rotational coupling device
in accordance with the present invention.
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FIG. 2 1s a cross-sectional view of a rotational coupling
device 1n accordance with the present invention.

FIG. 3 15 a perspective view of the key and seals of the
device shown in FIGS. 1-2.

FIG. 4 1s a cross-sectional view of the key shown 1n FIG. 3.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE INVENTION

Referring now to the drawings wherein like reference
numerals are used to identily identical components in the
various views, FIGS. 1-2 illustrate a rotational coupling
device 10 1n accordance with the present invention. Device 10
functions as a clutch or brake to transfer torque between
rotational bodies. In the illustrated embodiment, device 10
functions as a clutch to transter torque from a driving shaft 12
(see FIG. 2) to a rotating body (not shown) such as a driven
shaft. Device 10 may include ahub 14, aring 16, friction discs
18, 20, a back plate 22, a housing 24, a piston 26, dowels 28,
springs 30, a key 32, and seals 34, 36.

Referring to FIG. 2, device 10 1s configured to be received
on, and to control torque transter to or from, shaft 12. Shaft 12
1s disposed about a rotational axis 38. Shait 12 defines a tfluid
passageway 40 through which pneumatic and/or hydraulic
fluid may be provided to device 10. The flmid passageway 40
may include an axially extending passage 42 connected to a
radially extending passage 44 that terminates in a fluid port 46
on a radially outer surface of shaft 12.

Hub 14 1s provided to transfer torque from shaft 12 and also
provides structural support to other components of device 10
including friction discs 18. Hub 14 1s annular 1n shape and 1s
disposed about shaft 12 and axis 38. Hub 14 may be affixed to
shaft 12 through an interference fit. Hub 14 has a reduced
diameter portion 48 at one end defining a shoulder 50 con-
figured to recerve plate 22. Hub 14 further defines a plurality
of axially extending apertures 52 configured to receive fas-
teners 54 coupling plate 22 to hub 14. At an opposite axial
end, hub 14 defines an annular recess 56 1n the radially inner
portion of the axial end face of hub 14 which defines a shoul-
der 58 configured to receive housing 24. Hub 14 may further
define a plurality of axially extending apertures 60 configured
to receive fasteners 62 coupling housing 24 to hub 14.

Ring 16 1s provided to transier torque to a driven rotational
body (not shown) such as a driven shaft and also provides
structural support to other components of device 10 including
tfriction discs 20. Ring 16 1s annular 1n shape and 1s disposed
radially outwardly of hub 14. Ring 16 may be affixed to the
driven rotational body using an adapter (not shown). Ring 16
defines a plurality of apertures 64 at one axial end configured
to receive fasteners such as screws 65 that may be used to
couple housing 24 to ring 16 and permit torque transier in the
even of a mechanical failure of device 10.

Friction discs 18, 20 are provided to transmit torque
between hub 14 and ring 16. Discs 18, 20 are conventional in
the art and may be made from conventional metals and metal
alloys. Discs 18 may include a plurality of splines on a radi-
ally imnner periphery configured to mate with mating splines
formed on a radially outer surface of hub 14. Similarly, discs
20 may include a plurality of splines on a radially outer
periphery configured to mate with mating splines formed on
a radially inner surface of ring 16. Discs 18, 20 may be biased
apart by springs (not shown).

Plate 22 provides a reaction plate when discs 18, 20 are
compressed by piston 26. Plate 22 may be made from con-
ventional metals and metal alloys. Plate 22 1s annular 1n shape
and 1s supported on portion 48 of hub 14 against shoulder 50.
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Plate 22 1s further coupled to hub 14 by fasteners 54 extending
through apertures 66 in plate 22 and aligned apertures 52 in
hub 14.

Housing 24 defines fluid chambers and passageways con-
figured to transmit fluid pressure for actuation of device 10.
Housing 24 also provides structural support to various com-
ponents of device 10 including piston 26. Housing 24 may be
made from conventional metals and metal alloys. Housing 24
1s annular and may be disposed about shaft 12 and axis 38.
Housing 24 defines an annular recess in one axial end face
that defines a fluid chamber 68 1n which piston 26 1s disposed.
A plurality of axially extending closed bores 70 1n the bottom
of chamber 68 are configured to receive dowels 28 used to
align piston 26 within chamber 68. Housing 24 also defines a
fluid passageway 72 that extends between a tfluid port 74 and
chamber 68. Passageway 72 extends substantially radially
between fluid port 74 and chamber 68. In the illustrated
embodiment, the fluid port 74 1s formed 1n a keyway 76
formed 1n housing 24. The keyway 76 1s configured to recerve
key 32. Housing 24 defines a bore 78 1n an axial end face of
housing 24 radially outwardly of keyway 76. Bore 78 1s
configured to recerve a fastener 80 used to retain key 32 1n
position upon assembly. A radially inner portion 82 of hous-
ing 24 defines a shoulder 84 configured to engage shoulder 58
in hub 14. Portion 82 also defines a plurality of through bores
86 configured to recerve fasteners 62 that couple housing 24
to hub 14. A radially outer portion or tlange 88 of housing 24
also defines a plurality of through bores 90 configured to
receive lasteners (not shown) that may be used to couple
housing 24 to ring 16 to permait torque transier 1n the even of
a mechanical failure of device 10.

Piston 26 1s provided to compress discs 18, 20 when fluid
1s provided to chamber 68 to permit transier of torque from
shaft 12 to the driven rotational body (not shown). Piston 26
1s annular in construction. Piston 26 defines one or more
grooves 92, 94 in radially inner and outer surfaces of piston 26
configured to recerve seals 96, 98 used to prevent fluid from
escaping from chamber 68. Piston 26 also defines a plurality
of closed bores 100 1n one axial end face. Each bore 100 1s
configured to receive one end of a corresponding dowel 28.

Dowels 28 are provided to align piston 26 within housing,
24. Dowels 28 may be made from conventional metals and
metal alloys. Dowels are disposed within aligned bores 70,
100 1n housing 24 and piston 26.

Springs 30 are provided to bias piston 26 away from discs
18, 20 to thereby prevent transier of torque from shait 12 to
the driven rotatable body. Springs 30 are conventional 1n the
art. Springs 30 are disposed between hub 14 and piston 26.

Key 32 1s provided to house seals 34, 36 and permit passage
of fluid between shait 12 and coupling 10. Key 32 1s disposed
withinkeyway 76 in housing 24 between shaft 12 and housing,
24 of coupling 10. Referring to FIGS. 3 and 4, key 32 1s
substantially rectangular in shape. Key 32 defines radially
inner and outer surfaces 102, 104 and a plurality of side walls
or surtaces 106,108, 110, 112 extending therebetween. Outer
surface 104 1s substantially uniform and engages the bottom
wall of keyway 76 1n housing 24. Inner surface 102 defines a
plurality of steps 114 such that the depth of key 32 increases
moving from the center of key 32 to either end of key 32 at
side surfaces 106, 108. The changing depth permits key 32 to
better conform to the surface of shait 12. In the illustrated
embodiment, key 32 defines three steps 114 moving out-
wardly from the center key 32 with the width of each step 114
decreasing moving from the center outward to the ends of key
32 at surfaces 106, 108. It should be understood, however, that
the number of steps 114 and shape of steps 114 can be varied
without departing from the spirit of the present invention. Key
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32 defines a fluid passageway 116 extending therethrough
between tluid ports 118, 120. In the 1llustrated embodiment,
fluid passageway 116 extends radially and fluid ports 118,
120 are radially aligned. It should be understood, however,
that passageway 116 could take a variety of paths through key
32 and, therefore, that ports 118, 120 could be arranged 1n a
plurality of locations on surfaces 102, 104, 106, 108, 110,
112. Ports 118, 120 are aligned with fluid ports 46, 74 1n shait
12 and housing 24, respectively. Key 32 also defines a groove
122, 124 1n each of surfaces 102, 104 surrounding ports 118,
120. It again should be understood that the location of grooves
122, 124 will be dictated, however by the location of ports
118, 120 on key 32. In the illustrated embodiment, passage-
way 116, ports 118, 120, and grooves 122, 124 are substan-
tially oval 1n shape for a purpose described hereinbelow. It
should be understood, however, that the shape of these struc-
tures could vary without departing from the spirit of the
present invention. Side surface or wall 110 defines a pair of
apertures 126, 128 configured to recerve a tool (not shown)
used to withdraw key 32 from keyway 76 to permit removal
and replacement of seals 34, 36.

Seals 34, 36 are provided to prevent fluid from leaking as 1t
passes from shaft 12 through key 32 to housing 24 of coupling
10. Seals 34, 36 are configured to be recerved within grooves
122, 124 1in key 32 and may comprise O-ring seals. Seals 34,
36 may be substantially oval in shape. The oval shape of seals
34, 36 permits some misalignment of fluid ports 118, 120 1n
key 32 and fluid ports 46 and 74 1n shaft 12 and housing 24. It
should be understood, however, that the shape of seals 34, 36
could vary without departing from the spirit of the present
invention.

A rotational coupling device 1n accordance with the present
invention 1s advantageous relative to conventional fluid-actu-
ated coupling devices 1n which fluid i1s provided through a
shaft on which the coupling 1s mounted. By locating the seals
34, 36 in the key 32, the seals 34, 36 may be removed and
replaced without removing the coupling device 10 from the
shaft 12. Further, the seals 34, 36 are less likely to be damaged
during assembly of the device 10 on the shait 12.

While the invention has been shown and described with
reference to one or more particular embodiments thereoft, 1t
will be understood by those of skill in the art that various
changes and modifications can be made without departing
from the spirit and scope of the invention.

I claim:

1. A rotational coupling device, comprising:

a fluid-actuated rotational coupling configured to be
received on, and to control torque transfer from or to, a
shaft rotatable about a first axis, said coupling defining a
fluid port;

a key configured to be recerved within a keyway formed 1n
at least one of said rotational coupling and said shatft,
said key defining a fluid passage extending therethrough
having tluid ports at either end aligned with said tluid
port 1n said rotational coupling device and a fluid port 1n
said shaft, said key defining a first groove formed 1n a
first surface of said key and surrounding one of said fluid
ports 1n said key; and,

a first seal disposed within said first groove.

2. The rotational coupling device of claim 1 wherein said

coupling 1includes:

a hub configured to be recerved on said shatt;

a ring disposed radially outwardly of said hub;

a first disc coupled to said hub and extending radially
outwardly therefrom:;

a second disc coupled to said ring and extending radially
inwardly therefrom; and,
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a piston configured to urge said first and second discs nto
engagement responsive to fluid pressure recerved
through said fluid port 1n said rotational coupling.

3. The rotational coupling device of claim 2 wherein said
coupling further includes an annular housing configured to be
received on said shaft and coupled to said hub, said housing
defining an annular fluid chamber in which said piston 1s
disposed, said housing further defimng a fluid passageway
extending between said fluid port in said rotational coupling
device and said fluid chamber.

4. The rotational coupling device of claim 3 wherein said
coupling further includes a dowel extending into aligned
recesses 1n said housing and said piston.

5. The rotational coupling device of claim 3 wherein said
coupling turther includes a spring disposed between said hub
and said piston, said spring biasing said piston away from said
first and second discs.

6. The rotational coupling device of claim 1 wherein said
keyway 1s formed 1n said rotational coupling.

7. The rotational coupling device of claim 1 wherein said

fluid port of said one of said rotational coupling and said shaft
1s formed 1n said keyway.
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8. The rotational coupling device of claim 1 wherein said
fluid passageway extends radially through said key.

9. The rotational coupling device of claim 1 wherein said
fluad ports of said key are formed 1n radially imnner and radially
outer surfaces of said key.

10. The rotational coupling device of claim 9 wherein said
fluid ports of said key are radially aligned.

11. The rotational coupling device of claim 1 wherein a
depth of said key varies from a minimum depth at a center of
said key to a maximum depth at each end of said key.

12. The rotational coupling device of claim 1 wherein a
radially 1nner surface of said key defines a plurality of steps.

13. The rotational coupling device of claim 1, further com-
prising a second seal wherein said key defines a second
groove formed 1n a second surface of said key and surround-
ing another of said fluid ports 1n said key and said second seal
1s disposed within said second groove.

14. The rotational coupling device of claim 13 wherein said
first and second surfaces comprise radially mner and outer
surfaces of said key.

15. The rotational coupling device of claim 1 wherein said
first seal 1s substantially oval 1n shape.
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